The translocation of focal adhesion kinase in brain synaptosomes is regulated by phosphorylation and actin assembly.
Focal adhesion kinase (FAK) and the related proline-rich tyrosine kinase 2 (PYK2) are non-receptor protein tyrosine kinases that transduce extracellular signals through the activation of Src family kinases and are highly enriched in neurones. To further elucidate the regulation of FAK and PYK2 in nervous tissue, we investigated their distribution in brain subcellular fractions and analysed their translocation between membrane and cytosolic compartments. We have found that FAK and PYK2 are present in a small membrane-associated pool and a larger cytosolic pool in various neuronal compartments including nerve terminals. In intact nerve terminals, inhibition of Src kinases inhibited the membrane association of FAK, but not of PYK2, whereas tyrosine phosphatase inhibition sharply increased the membrane association of both FAK and PYK2. Disruption of the actin cytoskeleton was followed by a decrease in the membrane-associated pool of FAK, but not of PYK2. For both kinases, a significant correlation was found between autophosphorylation and membrane association. The data indicate that FAK and PYK2 are present in nerve terminals and that the membrane association of FAK is regulated by both phosphorylation and actin assembly, whereas that of PKY2 is primarily dependent on its phosphorylation state.